Deoxyribonucleic acid relatedness studies (S1 nuclease method) showed that 60 strains proposed as Budvicia aquatica form a homogeneous deoxyribonucleic acid hybridization group. Three strains labeled Budvicia-like were 9 to 22% related to B. aquatica. A total of 74 strains representing known species and genera in the Enterobacteriaceae were 0 to 8% related to B. aquatica. These findings support designation of Budvicia aquatica as a new genus and new species. This new species in the family Enterobacteriaceae is composed of strains which produce H2S; hydrolyze urea and o-nitrophenyl-P-D-galactopyranoside; do not produce acid from trehalose, D-mannose, glycerol, sucrose, maltose, and D-melibiose; do not decarboxylate lysine, ornithine, or arginine; do not produce phenylalanine deaminase; and have complex growth factor requirements. The guanine-plus-cytosine content of the deoxyribonucleic acid is 46 mol%. The type strain is strain 20186HG01 (= ATCC 25567).
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M NaCl plus 0.015 M trisodium citrate) were measured with a Gilford spectrophotometer. The guanine-plus-cytosine (G+C) contents of DNAs were determined from melting temperatures by the equation of Owen et al. (18) . The DNA of Escherichia coli K-12 was used as a standard (G+C content, 51.2 mol%). In all cases, the DNAs to be tested and Escherichia coli K-12 DNA were dialyzed against the same buffer solution in the same flask to avoid any difference in salt concentration.
Biochemical tests. All tests done at the IP were incubated at 30°C unless otherwise stated. Tests done at the IHE were incubated at 37°C unless otherwise stated. The biochemical reactions of 27 strains studied at the IHE have been published previously (2), and the data were extended to a total of 53 strains (strains 20186HG01T [T = type strain] to 23879 in Table 1 ) by using the same methods at the IHE. The biochemical reactions of eight strains (including strain 20186HG01T) were checked at the IP to evaluate betweenlaboratory variation and to add a few tests that are not currently done elsewhere. The tests done at the IP included production of gas and H2S in glucose-lactose-iron agar (Institut Pasteur Production, Marne-la-Coquette, France), urea hydrolysis and indole production from tryptophan in urea-indole medium (Institut Pasteur Production), film method for gelatin hydrolysis (17) , the P-glucuronidase test (15) , the y-glutamyltransferase test (lo), growth in tryptic soy broth (Institut Pasteur Production) at different temperatures, growth in peptone-water (Bacto-Peptone [Difco Laboratories, Detroit, Mich.], 10 g; distilled water, 1 liter; pH 7) containing 0, 2, 6, or 8% (wthol) NaCl, and the VogesProskauer test using the modification of Richard (20) . All other tests performed at the IP were done by using procedures described elsewhere (12) .
Growth factor requirements. Attempts to determine growth factor requirements were done by using M70 minimal medium without agar (21) 20186HG01'  21297HG02  21800HG03  21801HG04  21845HG05  2 1927HG06  21929  21930HG07  21998HGO8  21999HG09  22176HG10  22414HGll  22415HG12  22416HG13   225298614  22530HG15  23012HG17  23013HG 18  23027HG19  23149HG20  23166HG21  23167HG22  23168HG23  23169HG24  23170HG25  23227HG26  23236HG27  23237HG28  23269  23270   23271   23272  23273  23274  23275  23302  23303  23367  23436  23471  23506  23516  23640  23641  23674  23677  23678  23681  23706  23777   23795   23879   23878   3-82  5-82  6-82  7-82  8-82  9-82  5-81 Pool Assimilation tests. Carbon source utilization tests were done at the IP by using specially manufactured API strips (API System, La Balme les Grottes, France) which contained pure carbon sources and were similar to commercial API CH, API AO, and API AA galleries (9) , except that the total number of tests were limited to 99 carbon sources (these compounds are listed below). The minimal medium without growth factors (supplied by API System) was supplemented with the following 31 growth factors (final concentration in micrograms per milliliter): biotin and thiamine, 0.002; para-aminobenzoic acid, folic acid, nicotinamide, nicotinic acid, pantothenic acid, and pyridoxine, 0.08; riboflavin, 0.4; inositol, 0.8; sodium thiosulfate, 8; and L-alanine, L-arginine, L-aspartic acid, L-cysteine, L-glutamic acid, Lglutamine, glycine, histidine, isoleucine, L-leucine, L-lysine, methionine, ornithine, L-phenylalanine, proline, serine, threonine, L-tryptophan, L-tyrosine, and L-valine, 17. A total of 16 strains (strains 20186HG01T, 21999HG09, 22529HG14, 23013HG13, 23027HG19, 23168HG23, 23227HG26, 23275, 23471, 23677, 23678, 23706, 23795, 23878, 3-82, and 5-82) were tested. A 2-ml portion of a calibrated (80-Klett unit) bacterial suspension in sterile distilled water was added to 60 ml of growth factor-supplemented minimal medium. The mixture was distributed into API cupules. The strips were incubated at 30°C and examined for growth daily for 6 days.
Production of enterobacterial common antigen. Production of enterobacterial common antigen by strain 23227HG26 was studied by using a previously described hemagglutination test (16) .
RESULTS

DNA-DNA hybridization.
The DNA relatedness results obtained with labeled reference DNA from strain 23227HG26 and unlabeled DNAs from 60 strains of B. aquatica are shown in Table 1 . Although the type strain was not used for the labeled DNA preparation, hybridization showed the type strain and strain 23227HG26 to be related at the 99% level. The DNA relatedness results obtained with the same labeled DNA and DNAs from 74 other representative strains of the family Enterobacteriaceae are shown in Table 2 . The S1 nuclease-resistant core (in the incubated control tubes containing only denatured labeled DNA) was calculated to be 6 & 1% (mean 2 standard deviation). At 60"C, the B. aquatica strains were 87.2 k 7.6% related to strain 23227HG26.
Atypical Budvidia-like strains 20125HG, 23635, and 23679 were 9 to 22% related to strain 23227HG26.
All other species tested were 0 to 8% related to strain 23227HG26. The divergence values between B. uquatica strains and strain 23227HG26 were less than 2°C.
DNA base composition. The average G+C content of the DNAs of seven strains were 46 k 1 mol%.
Phenotypic characterization. Characteristics that were common to 95 to 100% of the strains are given below in the species description. The enterobacterial common antigen was detected in strain 23227HG26. In semisolid nutrient agar, 91% of the strains showed motility in 2 days at 22°C (44% of the strains showed motility at 37"C), and 5% of the Jidfichdv Hradec; PB, Wbram; PE, Pelhiimov; PI, Pisek; RP, Prachatice; PW, Prague-West.
The values in parentheses are thermal stabilities of heteroduplexes (expressed in degrees Celsius).
Strains from Sweden were received from Alasdair H. Neilson. Received from Guillermo Prats Pastor. strains showed motility in 3 to 20 days at 22°C (11% of the strains showed motility in 3 to 20 days at 37°C). The methyl red test yielded variable results. At the IHE, 22 and 31% of the strains gave positive methyl red tests at 37 and 22"C, respectively. At the IP, 50% of the strains gave positive methyl red tests at 30°C. No hydrolysis of gelatin was detected at the IHE (nutrient gelatin method), whereas seven strains tested at the IP hydrolyzed gelatin as determined by the film method in 1 to 5 days. Gas was not produced from glucose in triple-sugar-iron agar (IHE) or glucose-lactose-iron agar (IP), but weak production of gas was detected in Durham tubes with peptone-water and glucose with some strains (five of eight tested at the IP). Production of acid from lactose was also variable. At the IHE, 9% of the strains produced acid from lactose in 2 days, and 67% produced acid in 3 to 20 days. At the IP (eight strains checked), five strains produced acid from lactose in 2 days, and seven strains produced acid in 3 to 6 days. Acid was produced from rhamnose by 79% of the strains in 2 days (IHE) and 18% of the strains in 3 to 20 days. The eight strains tested at the IP produced acid from rhamnose. o-Nitrophenyl-P-D-galactopyranoside was hydrolyzed by 98% of the strains tested at the IHE and by all eight strains tested at the IP.
The growth factor requirements were found to be complex. An absolute requirement for nicotinic acid was observed. In tubes, moderate growth (23 Klett units after 2 days) was obtained when M70 minimal medium containing glucose was supplemented with nicotinic acid (0.08 kg/ml) and L-cysteine, threonine, aspartic acid, and glycine (17 pg/ml each). No single vitamin or amino acid added to the growth factor mixture described above improved growth significantly. However, good growth (52 Klett units after 2 days) was obtained when M70 minimal medium containing glucose was supplemented with the 31 growth factors listed above (factors used in assimilation tests).
The 16 strains submitted to assimilation tests utilized 29 substrates and failed to utilize 54 substrates (see below). 
DISCUSSION
The strains of B . aquatica have properties (2) fitting the description of the family Enterobacteriaceae (8) . Production of the enterobacterial common antigen is a confirmatory test of family assignation (16, 19) .
The G+C content of B. aquatica DNA is on the low end of the range reported for the Enterobacteriaceae (38 to 60 mol%). This G+C content was reported earlier as 51 to 54 mol% (2). However, no control DNA was included in these tests (E.A.). In all of the G+C determinations described in the present paper, the B. aquatica DNA melting curves started and ended at a lower temperature than the Escherichia coli melting curves did, and the calculated thermal denaturation values for B. aquatica (all experiments and all DNAs tested) were lower than the Escherichia coli K-12 thermal denaturation values.
The DNA relatedness experiments showed that the 60 strains of B. aquatica form a single DNA hybridization group clearly distinct from 74 known DNA relatedness groups in the family Enterobacteriaceae. Thus, B. aquatica is a good genomic species. Apart from Budvicia-like strains 20125HG, 23635, and 23679, the genus most closely related to B. aquatica is Xenorhabdus. The 8% homology (S1 method) between B. aquatica and Xenorhabdus spp. would probably correspond to about 28% homology if the hydroxyapatite method were used (13) . However, there is too little phenotypic relatedness, if any, between Budvicia (2) and Xenorhabdus (1, 14) to think of transferring Budvicia to the genus Xenorhadbus. Thus, the results of DNA relatedness studies support the designation of a new genus, Budvicia. In addition, this genomic group possesses biochemical characteristics which allow unambiguous distinction from other genera and species in the Enterobacteriaceae (2).
A practical reason to recognize B. aquatica as an environmental bacterial species is that it might be misidentified as a Yersinia (strains from Sweden were received as H2S-positive Yersinia), Citrobacter, or possibly Salmonella or Edwardsiella species.
To recognize the priority of three authors in the delineation of the new genus and species, we propose the following citations of names: Budvicia Aldova, Hausner, and Gabrhelova in Bouvet, Grimont, Richard, Aldova, Hausner, and Gabrhelova 1985; and Budvicia aquatica Aldova, Hausner, and Gabrhelova in Bouvet, Grimont, Richard, Aldova, Hausner, and Gabrhelova 1985.
Description of Budvicia gen. nov. Budvicia (Bud. vi' ci. a. L. fem. n. Budvicia derived from Budvicium, the Latin name of the city teske Budejovice, where the bacterium was first isolated) cells are gram-negative, nonsporeforming, non-encapsulated, straight rods with peritrichous flagella (when grown at 22°C). Members of the genus conform to the definition of the family Enterobacteriaceae (8). Facultatively anaerobic; glucose fermenters; nitrate reducers. Oxidase test negative. Small colonies are produced on nutrient agar. Growth occurs between 4 and 37"C, but not at 42°C. No growth occurs in KCN medium. H2S produced; urea hydrolyzed. Indole not produced. Tryptophan and phenylalanine not deaminated. Lysine, arginine, and ornithine not decarboxylated. Voges-Proskauer test negative. Acid not produced from maltose, D-mannose, glycerol, and trehalose. All strains grow on nutrient agar, producing small colonies about 0.1 mm in diameter after 24 or 48 h at 37°C or about 0.5 mm in diameter after 24 h and 1.5 mm in diameter after 48 h at 30°C. The colonies are translucent and have smooth, entire edges. Facultatively anaerobic. All strains grow in 1 day at 4, 10, 30 or 37°C in tryptic soy broth and at 30°C in peptone-water containing 0 to 4% NaC1. Growth in peptonewater containing 6% NaCl occurs in 2 days. No growth at 42°C (in either tryptic soy broth or nutrient broth). Growth occurs on MacConkey agar.
Catalase produced. Oxidase not produced. Nitrates reduced to nitrites. No growth occurs in KCN medium. Tetrathionate reduced. HZS produced in triple-sugar-iron agar or in glucose-lactose-iron agar. Urea hydrolyzed in urea-indole medium and Christensen medium. o-Nitrophenyl-P-D-galactopyranoside hydrolyzed. y-Glutamyltransferase test positive; P-glucuronidase test negative. Indole not produced in peptone-water or urea-indole medium. Tryptophan and phenylalanine not deaminated. Lysine, arginine, and ornithine not decarboxylated (Meller medium). Tributyrin, Tween 80, starch, and DNA not hydrolyzed within 6 days. Gelatin slowly hydrolyzed (film method, 2 to 5 days) or not hydrolyzed (tube method). Glucose fermented with little or no production of gas. Voges-Proskauer test negative (22, 30, or 37°C). Methyl red test positive or negative. Acid produced (in 2 days) in peptone-water from glucose, L-arabinose, galactose, galacturonate, xylose, and mucate. Most strains produce acid from rhamnose. Production of acid from D-mannitol is delayed (1 to 3 days in peptone-water at the IP) and may depend upon the method used (no acid was produced from D-mannitol in tests done at the IHE). Acid not produced (in 2 days) from adonitol, cellobiose, dulcitol, inositol, maltose, mannose, glycerol, raffinose, salicin, sorbitol, sorbose, sucrose, trehalose, Dmelezitose, and D-melibiose. Acid produced (1 to 4 days) or not produced from lactose. P-Xylosidase test positive or negative. Esculin not hydrolyzed. Gluconate test negative.
No growth on Simmons citrate or Trabulsi acetate. Growth factor requirements are complex; nicotinic acid is absolutely required, and a combination of amino acids (including L-cysteine, threonine, aspartic acid, and glycine) is necessary to yield appreciable growth.
The Isolated mostly from water (drinking or river water) and ;dso from wild small mammals. No strain has yet been ]identified as involved in a human, animal, or plant disease.
The type strain is strain 20186HG01 (= ATCC 25567). Description of the type strain. Strain 20186HG01T has all of the characteristics given above for the species. In addition, this strain is motile and P-xylosidase positive, hydrolyzes gelatin (film method) in 3 days, produces a small amount of gas from glucose in peptone-water with a Durham tube, and produces acid from rhamnose (in 1 day), lactose (in 2 days), ,and D-mannitol (in 2 days). The following substrates are utilized by strain 20186HG01T (API strips with carbon sources; minimal medium supplemented with 31 growth €actors): D-fructose, lactose, D-lyxose, citrate, glycine, Ltyrosine, L-proline, and propionate. The following substrates are not utilized: adonitol, D-malate, trans-aconitate, betaine, L-tartrate, and acetate.
